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Studying pebbly beachas on the Jaucesian coast of the Black Sea in

- R udy Okean.kom, H4:13-17 '59.
the Tuapse~Adler section Frudy (WIRA 13:5)
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'rsvzumx Petr Timofoyevich [TSvelykh, P.T.]; wm, L., red.; TSURKAYN, P.,
S t'ekhn. red, . : _

"1 The devele o1t of production relations during the tranaition of
' t[son'mnmism] g:zvytok sotaialistychnykh vyrobnychykh vidnosyn v period
perekhodu do komunizau, Kyiv, Derzh.vyd-vo polit lit-ry URSR, 1960,
126pi = S(MIRA-14312) o - o
(Rueaiap-zconomic conditions) (Ruesia-lf wonomic policy) -
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Aeréﬁautlcs without aifportb. Xryl. rod, 8 no.2:20-22 F '57,
(Airplanes) : (MLRA 10:4)
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Radio ~ Interference

| The struggle aguins@ '1ﬁterference. _Radio, 29, No. 3, 1952,
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MWGIWWG- z. B'-A "LARIOHOV ' -70.. tekhnicheskiy redaktor,

[Magratic pbanomena] Magnitnye iavleriia, HNoskva, Ges.energ. izdevo
1951, 111 p, (Massovedia radiobibliotekms, no,119) [Microfilm]
(Blootromagnetism) (l‘erroma.{;netism) (MIRA 8:l4)
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X Magnetié 'phenc&xena , 'Mozzkv_a, ‘Gogenergoizdat, 1951,
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: ‘ 7. Magiletic phemmem.‘ ‘uoskva, 'Gosenergoizdat, 1952
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"The Smelting of Rail Steel from Low-Mhnganese Pig Iron-
Without the Addition of I‘nrrounnganese in the Boiling Peroid”

.,talt No. 5. 1956, pp 431-437,
Siberian Metsllurgicel Inst,
Ku'znetsk Metallurgical Kombinst

Translation 13,053,011, 19 Dec 56
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~ The hﬂmco o( the cudng (empcntm oo the prop«-
ties of killed carboa steel. . E. Zarvin and F. N, -
Agaletskil. - Teoriya Prakt. et 10: xrm:'.’::::;( um).

_ Chem., Zentr. 1939, I, 311, -The defcts in m:uu cast in

* the Kirov wurks from & steel contg, (L0755 C were due
1o unsatisfactory casting conditions, lncmmnx the temnp,
{rom 1415 to 1470° for the casting of heavy ingots weigh-
ing 7 metrc tons reduced cavity Tonmation, segregation,
etc., without increasiog crack formation sl othicr flaws,
The casting rate should he about (1.8-G.8 nietric tons per
min.; the toiul duration of the casting piu:vrﬂ, hawever,
stiould be as short as puwh e, M. G Muure
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HGHEI!.ISHYILI. Vakhtang Aleksandrovioh; LYUBIMOVA, Galina Aleksandrovna;
. SAMARIN, Aleksandr Mikhaylovich; ZARVIN, !e.Ta., red,; ROZ&H~
TSVE!G, Ya,D,, rad igd-va; BYENSON, I.M,, tekhn.red,

[Roler of manganese in preventing the harmful effect of sulfur

on the quality of steel] Rol' margantsa v ustrarenii vrednogo

"~ vliianila sery na kachestvo gtali, Moskva, Gog.nauchno-tekhn,
‘izd=vo litery po chernoi 4 tavetnoi metallurgif, 1960, 53
(MIRA 13:5

(Ranggnoao) . (Steel=-Matallurgy)
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' 'Translmmn l'rom Rcfcratwnyy zhurnal Metallurg:ya. l9b8 Nr 8, P 36(USSR)

AUTHORS:  Zarvin, Ye.Ya., Zil'berahtoyn, M.B,
TITLE: - On the Rate of Absorption of Hydrogen From Furnace Gases
' ’ (O skoroan pogloshcheniya vodmoda iz pechnykh gazov)

PERIODICAL Tr Sibirsk. metallurg. in-ta, 1957, Nr 4, pp 58-68

ABS :TRACT Gases evolving from molten metal in furnaces of 185- and
- 370-t capacity were withdrawn by means of a steel bell with no
internal lining and with the following dimensions: diameter
220 mm; height 250 mm; wall thickness 6 mm. The gascs
-were stored in a gas- collector unit. The operation of with-
. drawal of gases required [-1.5 minutes, The composition of
gases collected varied within the following limits: 83.0-97.0%
- CO, 1.4-8.0% COZ, 0.6-6.0% Hj, 0-0.6% (‘H4, and 0,3-4,0% N>,
The presence of CHy indicated that secondary reactions were
taking place in the beil and in the flue pipe. According to com-
putations, the intensity of the absorg ion of Hp from the flue
gases amounted to 0,34 and 0.20 cm /100 g-min in the 185-t
and the 370-t furnace, respectively, at the beginning of the
pure- boiling stage and, analogously, 0.51 and 0.40 cm 37100
Card 1/1 g'min at the end of that period. A.S.
1. Furnaces--Properties 2. Hydr O'ren-—Absorption 3. Yaste guses
~Chemical analysis
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'!ARYI&M@,X&.F kand, tekhn. zmuk. DEHKIN, K.V., hu.h.. VASIL'HV. AN,,

: Sulfnr balance in 370—ton and 190-ton converter smelting of low-
mangenese and ordinary pig 1ron. lzv, vys. ucxheb. zav,; chorn,
met, nols23-35 Ap '58. (W1BA 1116)

1. Sibirsld.y metallurglcheskiy institut 1 Kux netald.y motallurgi-

chosldy konbinat,. :
(Bassemer process)  (Sulfur)
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POLUBZHIN Petr Ivanovich prc.f. ’ doktor tekhn nauk; GRDINA, Yu.V.,
v pmt.,hmwklm nauk; ZARVIN, Ievgeniy Yakcvlevich, prof.,

- GROMOV, N.P,, prof., nauchnyy red,; GUROBINCHSRKO, V.M., inih.,
red, izd-va; ATTOFOVICH, M.K, [deceaaed], tekhn, red.

[Rolling and heat treatment of railroad raila]Pmkatka i termi~
cheskala obrabotka sheleznodaroshnykh reltsov. [By]P.I.Polukhia
i dr. Moskva, Metallurgizdat, 1962. 510 P (MIRA 16:2)
: \Rolling (Metalwork)) (Railroads-Railq)
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‘Translation from: Referativnyyzhutnél,,Metallurgiya, 1958, Nr 1, p 51 (USSR)
AUTHORS: ‘Zarvin, Ye. Ya., Zil'bershteyn, M.B, |

~TITLE:  Rate of Absorption by Metal of Hydrogen From Furnace Gases |
- (K voprosu o skorosti pogloshcheniya metallom vodoroda iz '
pechnykh gazov) :

PERIODICAL: V sb.: Fiz.-khim. osnovy proiz-va stali. Moscow, AN SSSR,
' . 1957, pp 553-559. Diskus. pp 650-655

ABSTRACT: A study of the rate of absorption by metal of H from furnace
gases during melts in basic open hearth furnaces of 185 and 370
ton capacity was made on the basis of data on the H content of
the metal and slag, and tke results of determinations of the com-
‘position and quantity of the gases liberated from the bath. A
general view of an installation for removing gas from the metal
bath during a heat is adduced. Metal specimens were sampled
during the period of boil by immersing steel beakers into the
molten bath. Slag samples were taken in a flow viscosimeter.
The composition of the gases varied within the following percent-
tual limits in the entire group of heats: CO 83-97, CO., 1.4-8, o
Card 1/3 H, 0.6-0, CHy 0.0-0.6, N, 0.3-4.0. During the period of ]
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Rate of.Abéorptidn by Metal of Hydrogen From Furnace Gases

\ » pure boil, [H| fluctuated in the 1.8-6.2 m1/100¢ range. The
rate of absorption of H, from the furnace gases was established
on the basis of the equation : AH+AH‘ = AH", where AH is =

. the amount of H liberated from the bath with CO bubbles per :
] minute; AH' is the amount of I—I2 going to increase the amount :
: thereof in the bath during the same period, or the amount of H .
. liberated on redvction of the content thereof in the bath (in the Y-
o7wnoomooolattericase thic quantity will be negative in sign); AH" is the

PR 7 ~amount of - H; “absorbed from the furnace gases per:minute i This.

. equation holds only for the period of pure boil. ‘Dépending on the

absolute H ‘content in‘the liquid bath and the composition and the
‘viscosity of the slag, an increase in the rate at which the C -burns
off may either have no effectat all or a peeitive effect on (HT.
At the end of the period of pure boil the rate*of absorption by the i
metal of H from the furnace gases is greater than at the start Sl
of that period. The hypothesis is advanced that the greater rate )
~of absorption of H at the end of pure boil is explainable by the :
considerable rise in temperature and basicity of the slag. Rise :
‘in temperature is accompanied by a drop in the (SH): (H] ratio,
" Card 2/3 ~andan increase in the basicity of the slag is accompanied by an

APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001963910003-9"



63910003-9

S5

"APPROVED FOR RELEASE: 03/15/2001

Ber v FENE T phe E At TNl ERCE

137-1958-1-335

Ra't'e.: of Absor»p't‘ion by Metal of Hydrogen From Furnace Gases

increase in absorption of H thereby. The rate of absorption of
‘H 'in-a 370-ton furnace is lower than in a 185-tonner, and this
confirms the possibility of smelting high-quality metal in large
capacity furnaces. The Authors have come io the conclusion that
‘the speed at which ‘H is transported from furnace gases into the
‘metal attains a high order of magnitude .
. I.P,

“1e Liquid retals-Hydrogen absorpticn--Test; results 2, Hydrogen
-=Absorptien 3, Open bearth furnacas-~lerformancs 4, Liquig

Lo telomeSampling
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ZARVIN, Ye.Ya.; SHIROKOV, N.I.; GORDEYEVA, L.T,
WWWM
Effect of the deoxidation method on nonmetalljc inclusions
and fatigue properties of rail steel. Tzv. vys. ucheb, zav.;
chern. met. 7 no.10:41-44 164.

(MIRA 17:11)

1. Sibirskiy metallurgicheskiy“institut,
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immwzov, AJD.y Tmsrosu'r‘ov, NV zmvm Io,Ya,.;‘ Tmmfwm,, V.P, ; mvm
o AMop GUROV, ALK, o

Malking manganese alloys Praa Usa aepoei’c manganese ores. Izv, vys. o b
uoheb. zav,; chern. met, no.12246—54 '60 ' (MIRA 14:1) -
1. Sibirokiy motallurgichoskiy institut, | £
(Usa valley—Manganese ores) ' Ny
(Mapganese alloys-—-Metallurgy) S| -
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_ ZARVIN Ieww, ADi; TOISTOGUZOV, LAM t.-UROV, A x.; LEVIN, A H.,
Tmm“’ V.P. cL

Use of silicomangann, made ot Uae. oreg for the reducion of
steels Izv. vys. ucheb. 2aVe; chern. mets np,12:155-62 *60,
(MIRA 14:1)
'1. Sibirskiy metallurg chegkiy institut.
Usa ¥alley—-Ore-deposite)
Silicon-manganese alloys)
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‘-~~f~-zxriov*tfvv v, ‘r.; 2avIY, Yﬁ-"“"

Us:.ﬂg a "caal ‘o iny eti,;ﬁte tleshing during the blowing of open—

he rth furnaces by cor'x -resced aira I;:v.ws.u.chob 20Ve; CheTnLot. 8
. i | (MIRA 18:8)

10,8141~/ Y65, |
1. Sibimskiy metallurglcheshy inqtﬁ tuty
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Yo Toww dotBent; ~MIKHAYLETS, N.5.; {nzheferi  URHYKIN, K.Vs, =
1nshenar.

Using 1ow-manganese pig iron without adding ferromanganese during
the boiling stage in the smelting of rail steel, Stal' 16 no.5:

431-437 ¥y 's6. o | (MLBA 9:8)

1, Sibirskiy meta.llurglcheekiy inatitut i Kuznetskiy metallurgi-
cheskliy kombinat.
(Smelting) (l'erromanganelo)
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YAVOYSKIY, V.1., otv. red.; BIGEYEV, A.M., red.; BORKO, Ye.A.,
~red.; GLINKOV, M.A., red.;&gégygyl¢§g:ﬁ§,,‘red.;
- KAPUSTIN, Ye.A., red.; KOCHO, V.S., red.; KUDRIN. V.A.,
© <" red.; LAPITSKIY, V,I., red.j LEVIN, 8.L., red.; (445,
SNy redls ROMENETS;'V.A;j:réd.;'UMRIKHIN,—P.V.,-red.; :
FILIFPOV, S.I., red. ' o

[Theory and practice of the intensification of processes
in converiers and open-hearth furnaces; transactions]
Teorila i praktika Intensifikateii protsessov v konferte-
rakh i martenovskikh pechakh; trudy. Moskva, Metallurgiia,
1965. £52p. _ _ (MIRA 18:10)

1. Mezhvuzovskoye nauchnoye soveshchaniye po teorii i
-praktike intensifikatsii protsessov v konverterakh i mar-
* tenovskikh pechakh, 2, Moskovskiy institut stali i splavov
(for Filippov). 3. Zhdanovskiy metallurgicheslkdly institut
(for Kapustin). 4. Ural'skiy politekhnicheskiy institut

(for Umrikhin).
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' ZARYA, A.N., inzh, N ; |
T ere.n"ti'rf;fgo»nditions of hydraulic coal dref)_ging squipnent w:xd ,
ggs protection during automatlons ~Trudy WIl6idrouglia noe3s . f
147-153 63 '  (MTRA 183:2) ]
1. Donetskiy politekhnichesikly ins titut, i T -
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BORUP.!NSKIY. A.G.. dots, i-ZARTA, A.N,, insh,

Apparattm for the automatio conerol of oonl luntion plants in

hydraullc mines, Ugol' Ukr, 3 no.11:38-40 ¥ 's9,
: (MIRA 13:3)

1 Donetskiy industrial'nyy 1nst1tuh, :
(Hydraulic mining) (Automatic sontrol)
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ZARYA, K.I., okulist; FILIPPENKO, N.M., zootekhnik

S Provention of 'invaalidiiy in collective farmers suffering

_ ’ |6 .
from eye. diseases. Fgl'd. 1 gkush. 28 np-lv‘,z 1-28 %ﬁlﬂi 16:8)

Lo Kolkh;)z ;ifut* Lenina", Faleshtskiy rayon, Moldavskaya SSR
(for Filippenko). . ' . :
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ZARYA. K.I.; KOZIN, A.V. 7
'Org';;ization of measures decreasing the incidence of eye
diseases in village polyclinics. Zdravookhraneniye 6 no.l;
20-23 J-F'63. o - (MIRA 16:8)

1. Iz)Fa.leahtskby rayonnoy -bol'nitsy (glavayy vrach A.V.
Kozin). S

' ( MOLDAVIA~~FPUBLIC HEALTH, HURAL) .

( MOLDAV IA~~EYE~-DISEASES AND DEFECTS)
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USSR/Huclesr Fhysice ~ Cosnic PA:," Components
#Study of Monionizing Components of Cosnic Rayé in the Stratosphere,” V. 3. Zarys,

* Yu. A, Smoradin, Z. I. Tulinova, Phys Inet im Lehedev, Acad Aci USSR, Moscow Stute U

" DAN SSSR, Vol 91, o 3, pp 495-498

Previous wdgks (see Vernov et ai. DAN SSSR, 61, 4; 62,3; 73,3 (1948-1950) proved
electr;an né.ture. of ‘soft conponent in'stratosphére'.‘ 3uch e'lectroﬁs should be folloved
by phOtons;, the 'intensity of which nray be computed using qﬁscade theory. Zxpts rer-
formed: in 191,9.'withi belloons confirmed that no less than hslf of secondary cosmic
varticles e.vre'generated in stratosphére by-photonr.x. Preséznted by Aced D. V.

. Skobel'tsyn 29 May 53.

262169
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'Ori_c; Pub s Tr. Grodnonslc. e.-kh. 1n-to., 1957, No 3, 273276 : |

USSR / Pum.n a Animal ?hyslology. Digoation, Stomach. T

*- Abs Jour .t Rof Zhur - BloJ., No 15, 19)8, No. 70252

Author : Zaryadmm, Yo. A.; Gorolik Yo. M. _ . l
Inst  Grodnonsk Apricuithral Inatitute '
Titlo © 3 Studioes of tho Socrotory and Motor Funotions of tho

: Stomach

»e

Abgtrect ¢ Tho eddition of concontrates of vitamina A (12,500-15,000 -

units per 100 kg) and D (1000 units por 100 kg) to tho |
food of shoats carly in the spring lod to an incroasc in i
woight and socrotion of tho gastric succus, and also '
inoroasod ite digostivo powors and noidity. Tho movomonts

- of tho atonach bocamo more froquont and uniform; thoro was

an acceleration of evacuntion of the gastric contonts.
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ZAR'YAN, Nairi; SEREBRYAKOV, K.[translaton].
[There the. cherry blossomed; Japanese aketchss. Translated
‘from the Armenian] Tam tsvela vishniaj iaponskie ocherki.
Moskva, Sovetskil pisatel!, 1965, 183 p. (MIRA 13:10)
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Charact.eriaticn of the distrilution of some rare elements in the
‘ores of the Kafan deposit, Izv. AN Arm, S8R Nuuki o zem, 17 no,
3/ -T8 16k (MIRA 17:11)

1, Institut geologicheskikh nauk AN _Army;mskoy SSR.
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g ’ aied s - 4ri bl deposit
Mineralogy of oras of the Atkizskly sectiom in:the Kadzharan dep R
‘Jap.Arm,otd Veos.min,ob-va 10.2122.26  '63, (MIRA 16510)
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ZAR'YAN R N i

Minaralization stages of the Kafan copper-—col }alex netal deposit,
Izv, AN Arm.SSR, Geol.i geog.nawki 16 no.4/51131-142 163,
' ' (MIRA 15:12)

1, Institut geologicheskikh nauk AN Armyanskoy SSR,
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'Occurrence forms of: se].aniun and belluriun in ores of the Kafan
depoait. Geoﬁhimiia no.3:236—242 162, o (MIRA 1534)

R W Iuatitute of Geologi.oal Sclence«o, Aca.demy of Sclerces Armenian

Socia.list Republic. .
(Ka.fan Distrlct—-selenium) ~ {Kafan District——Tellurium)
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r‘hamet.evist‘ee o 1- ges Lﬁt!’}“ c.f— ,en,im% I'—Eei'.wimv-inr -
ores of the Kad"harm ore zon 6, Guckhimlia no.il$li€4-1170 N %él,

, (MIRA 38:8)
3.. .I'ns*ituta of Gscucgi-..al amen}es, Anadcm:, oi‘ Sciencas of the
-Armen.han S S R., Erivan.
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- Tellurides and lead tellurites in the Kafan ora deposit,
JXzv, AN Arms SSR. Geol.i goog, na&uki 15-n0.2:25-30 62, -
1, Institut geologloheskikh nauk AN Armyanskoy SSR. '

(Kafan District~Tellurides) (Kafan District--—Tellurites)
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‘ L , | AID P - 2870
Sub ject * USSR/Engineering
Card 1/1  Pub. 26 - 3/16
Authors : Deych, M.Ye., Kand. Tech. Sci,, and Zaryankin, A.Ye.,
o ~Eng. - S MmN,
Title : ‘Research and improvement of nozzle platés of the control

- stage

e

" Periodical - Teploenergetika, 10, 14-20, 0 1955

-

Some results.of research on nozzle plates, made in
order to compare the operation of the two main types
* (the narrowing and the. widening profile) are discussed.
The research method, the characteristic of the nozzle
. plates, and the results achieved are explalned in
detall, 'Twelve diagrams, One Russian reference, 1954,
. 1 QGerman, 1910,

Abstract

Moscow Powepr Institute

Institution

se

Submitted No date
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,ZARIB{KIH. A. Yo.1 "Imrenigation of the. boundary layer in turbine
B gratings at high ‘spesds.®  Min Higher Educetion USHR. Moscow

~Ox-d,er of Lenin Power. Engine ring Inat imeni V. He Holotov.A :
T"lﬁiéﬁﬁp “19560 :

:(Disserﬁation forfthe' Deeree of Cahdidate in ~Techn£c ‘1 Sciences).

@gg E Leton;a' No 23. 1956
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Translation frdni'. Referativnyy zhurnal, Mekhanika, 1957, Nr 2, p 74 (USSR)

| AUI;HOR:'_,,,.-»-ZW |

TITLE: ' Investigation of the BoundaryLayer in Turbine Cascades at High

Speeds {Issledovaniye pogranichnogo sloya v turbinnykh
reshetkakh pri bol'shikh skorostyakh) '

ABSTRACT: Bibliographi¢ entry on the author's dissertation for the degree of
Candidate of Technical Sciences, presented to the Mosl. energ.
in-t (Moscow Power Institute), Moscow, 1956.

| ASSOCIAT[ON:' ‘Mosk. energ. in-t (Moscow Power Institute), Moscow

1. Turbines--Performance 2. Boundry layer--Analysis

Caid 1/1
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: o ' . . 90-3-0/26 .
AUTHOR: . Deych, M.E. (Dr. Tech.Sci.) & ,_Z_ggzn_nk_m_a,}:.(mnd.recu.su.) '
TITLE: 0 An experimehtal investigationa of the turbulent boundary layer at

o high subaonic speeds. (Eksperimental'noye issledovaniye turbulentogo
. PERIODICAL: pogranichnoge sleya pri bol'shikh doavukovykh skorostyakh.)

PERIODICAL: Teploemergetika, 1038, ... No.3. pp. 21-25 (ussn)

ABSTIACT's In order to investigate the turbulent boundary layer at high subsonic
‘speeds the Moscow Power Institute set up the rig illustrated
dingranmatically in Fig.1, The boundary layer investigated was set

~up on the straightground section of the tpper insort 1, To onsure
that the boundary layer was turbulent a shallow groove was cut. A
‘micro-nozzle was fitted 120 om from the groove. ‘The micro-nozzle
was positioned by means of o micrometer scrow, The installation
could be used.to determine the charaoteristics of the boundary layer
during independent change in the M and He numbers and the preasure
gradient. The megnitudes determined by direct measurement were the
initial pressure, the pressure of complote retardation in the
boundary iayer, the temperature of complete retardation, the static
. pressure along the investigated surface and the static pressure
“across the boundary layer at the section ‘where the nose of the micro-—
‘probe was.  In almost all of the teats the change of the static
pressure in the boundary layer was. small. Several equations
regquired in the work are formulated. Fig.2. glves six velocity
profiles obtained at a constant Reynolds number of 2.5 x 108 with the

APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001963910003-9"
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S . ' f 93-7-6/:20
An expoerimontal investigation of thie turbulent boundary Jayer at high
~ gubsonic gpecds.

pusber ! voriable. All the experimental points within the rango
M= 0,31 - 0.98 lic on & sinzle curve, an expression for wiich 1is
given; without great error the curve can be replaced by o straight !
lino, the formula for which ia given. Other formulae arg, ci course, R B
possible, and any relationship that patisfactorily approxicates the =

~ velocity profile in the boundary layer of an incompressible lijuid
can be extended to a flow of cempressible fluid. Tha extrupclation
need not he limited to gonic specd but can be axtended to low
gupersonic speeds, but in this case it is difficult to obtain purc
gradientless flow. From the results it is also possible to
cialculate volues of the jntegral thicknesses of the layer and to
construct curves of them as a function of ) as ghown in Fig.3. :
The scatter of experimental points near gonine speeds oceurs hecauge =
of tconfusor' type flow. The scatter of points ot subsonic speeds :
occurs hecause the points relate to different values of Reynolds
nunber. The cxperimental rosults are in full accordance with thecry.

:Experimental values for the height of the boundary layer for 5@5%
different values of M ure given in Fig.4. On nearing the sunic oo

gpeed the reduction in thicknoss of loss of impulse is about 15%.
Since the velocity profile is independent of M it ooy he supposed
Card 2/4 that Re is the main parameter that determines the velocity profile

AP :
PROVED FOR RELEASE: 03/15/2001  CIA-RDP86-00513R001963910003-9"
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. : _ - - 96-3-5/26
“An expcrimcntallinveatigatiou of the turbulent Loundary layer at high suhscaic

speeds. . 3o the ubsence of a prossure gradient, and the results of numercus
s experiments on ita influeuce in an incompressible fluid can be
_extrapolated to a flow in o comprossible fluid. Fig.5. gives six
_velocity profiles obtained whilst varying e whilst loeping M g
constant. Increase in Re from 0.61 - 1.08 x 100 causes a Ll
: : characteristic change in the velocity profile, but further increase ]
- in Ne does not cause a change in the velocity profile. Therefere,
for vulues of Ne greater than about 1 x 10% +he velocity profiles =
‘are oxpressed by the general relationship Eq(8). At high specds the E
S influence of He on the turbulent boundary layer is qualitatively of
" the same crider as in flows of incompressible fluid. To investigate
the influence of If in the presence of a pressure gradient, velecity
profiles were determined in the diffusor region (Fig.6A) and during b
1confusor! flow Fig. 6B. The curves show that all the experirental i
points fall on a single curvo, whatsver the value of M. This confirms i
the conclusion that at subsonic speeds change in M does not causc S
appreciable change in the velocity profile. The influence of f;;ﬁ
compressibility on the structure of the turbulent boundary layer is ,“'1
J
I

indirect. Change in the longitudinal pressure gradient, from a
positive to a negative value, leads to considerable deformation of
the velocity profiles and is clearly seen from the curves in Fig.7.
Fron the curve given in Fig.8. it follows -that when the velocity

:Cnxd‘3/4 . distribution at the outer edge of tho'boundary layer is
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96-3-6/20

An experi'n:entai investigation ‘of the turbulont boundary‘ layer at high
subsonic speeds. ‘

approximately linear calculations by the single paraumeter method
are justified. A more general conclusion sannot be drawn in the
absence of experimental data relating to other values of the
sacond differential coefficient. There are 8 figures and 3
literature references (Russian).

L\SSOCIATJONz Moscow Powei Institute (Moskovskiy Energeticheskiy Institut ).

AVA.Imms Librery of Congress.

Card 4/4 -
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DEYCH, M. Ya., ZAR!ANYIN A.Ye., SHERSTTUK. A.H.; DINBYEV. Yu, N,

it e

e R L A L e

Investigation of gate chhanisms of radial-flow turbines.

. rg. no.4:195-206 ‘58,
Hauch.dokl.vys.shkoly; energ (MIRA 12:5)

1. Hekomendovana kafedroy parovykh 1 gazoéykh turbin Moskovskogo

energetichaskogo instituta.
~ (Gas turbines)
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o o : | S0V,/96-58-9-10/21
AUTHORS$ Deych, }.Ye. (Doctor of Tochnical Science) and

Zaryaplein, AJe, (Candidate of Technical Science)

TITLE: An Approxinate Method of Calculating Teruminal Losses in
: Turbin§ Blading (Priblizhennyy metod rascheta kontsevykh N
poter') ' P

PERIODICAL: ° Teploonergetika, 1958, Hr 9, pp 57 - 60 (USSR)

ABSTRACT: A great deal of experimental data has been accumulated on ,
, . the structure of flov in straight gratings of turbine blades
~ . and on the magnitude of terminal losses. The experimental
' results show that in a straight grating of turbine blades
there is a complex spatial flow of working substance which
~ cannot vet be calculated adequately. Existing metheds of
evaluating terminal losses depend on a number of simplifying
assunpbions. It is, therefore, of interest to attempt to o
dorive a fermula for these losses, Formula 16 is then 5
_ deriveds ono of ity factors 1s a functlon of the dimenslon-.
: © - less veloclty, and can be obtained from the curve given in
Card 1/2 Fig 1, Numerical values of the other two factors in the

formula can bs determined from Fig 2, which gives a graph

APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001963910003-9"
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An Approximate Method of Calculating Terminal Losses in Turbine

Blading : ‘ ' : R ‘ .

R of experimental data for terminal losses obtained For
‘impulse and reaction blading with dlfferent values of
piteh, helght and inlet and outlet angles. It is concluded
that Ehe coefficients depend on the flow conditions in the
boundary layer and on the type of blading. Allowing that
the results given in Fig 2 weore made in different labora-
tories with different experimental procedures, the scatter
of the results is acceptable. Values of the coefficients
to be used in the formula that have been derived from the

- test results are tabulated, o ’ ' ‘

~ There are 2 figures, ! table, % literature references
(Soviet) - '

~ASSOCIATION: Moskovskig energeticheskiy Institut (Moscow Power
. Institute _ _ : :

-~ 1. Turbine bladeg-=Performance 42.»M&thematiCa~-ApplicationB

Card 2/2 -
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© " IEYGH, M.Yo,, doktor tekhn. nauk; ZARYARKIN, A.Ye., kand, tekhn, navk

Approximate method for the calculation of the turbulent boundary layer
at high spesd, Trudy MBI no,30:218-231 '58, (MIMA 12:5)

1,Moskovskiy crdena ILenina energetocheskiy institut, Hafedra parovykh
1 gazovykh turbdbin.

(Boundary layer)
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. mm:x{. ‘Mikhall Yefimovich SAMOYIDVICK " Georgly Semanovich: m:mv V S.,
kand,tekhn.nauk, retsenzent; SHERSTYUK, A.N., ksnd. tekhn.nauk,
_ , dotsent, red.; ZARYANKIN, A.Ye., kend, tekhn,nauk, red,; MOIEL',
T o B. I., tekhn.red. aoL T

i [hmdamentals in aerodynamice of ‘axlal-flov turbomehinen]
- Opnovy asrodinamiki osevykh turbomashin, Moskva, Gos,nauchno-
tekhn.izd-vo maskinostroit,lit-ry, 1959. 427 p. (MIRA 12:8)
('l‘urbomachino p~~Ag rodynamics ) '
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‘SOV/96-6042-§/24

'AUTHORB:_.ggychi;gi;ge; Doctor of Technical Sciences, Zaryankin, .
. ‘R Ya,Candidate of Technical Sciences, E;j ppov, G.A.,
and Zatsepin, M., F., Engineers S - _

o >
TITIE:  Methods of Increasing the Efficiency of Turbide Btages
. ' with Short Blades . . rbine

PERTODICAL: Teplosnergetika, 1960, Nr 2, pp 18-24 (USSR)

- ABSTRACT: The efficiency of the high-pressure parts of large -
~ " %urbines having fixed and runner blades of improved X
profiles and provided with good internal glands and seals
‘reaches 78 to 80%, 'Further improvements in profiling Y
. are not likely to give much better efficiency, as
“-modern blades already have very low profile-losses.
However, the efficiency of intermediate high-pressure
‘gstages can be appreciably increased by special profiling
of the fixed blades in the moeridional plane and by
using runner blades with diffuser channels, Meridianal
profiling is now being developed to give stages of »
constant reaction, In high-preasure stages this problem
is best solved by trying to reduce the: end losses, In
.~ order to reduce the end losses in fixed blades, it is
Card 1/6 Recessary to reduce the velocity on sections of maximum

APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001963910003-9"




AL AT URT Re TR I bR T I Peasow 2

| "'APPRQVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001963910003-9

At TR a BT

80V/96-60-2~3/24

I Methods of Increasing the Efficiency of Turbine Stages with Short
Blades - : ‘ .

' channel curvature where secondary flows are most marked.
This ensures turbulent flow and so reduces the thickness
of boundary layers on the backs of the blading and .on
the upper and lower walls of the channol, This is
‘accomplished by profiling the channels along their heizht
(profiling in the meridional plane), 'The profiling may

~ be symmetrical with straight or curved -faces, or

agymmetrical with straight or curved generating lines,
Asymmetrical profiling makes it possible both to reduce
the end losses and to reduce the radial pressure gradient,

 The present article gives test results on blading with
‘asymmetrical profiling over the height, both with the
‘blades mounted in straight rows and on rotors, ‘Fig 1
_gives graphs of the loas distridbution ovsr the height

~of a straigiit row of blades with different shapes of
‘the upper rim., It will be seen that the best results
are obtained with asymmetrical profiling beyond the

, .position where the curvature of the channel is greatest,

© The reduction in fixed-blade losses by the use of

. Card 2/6 asymmetrical profiling is explained by reference to the

13
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SOV/96-60—2~3/24

Miggodﬂ of Increasing the ufficiency of Turbine Stages with Short
Blades

graph of pressure distribution across the. profile given
in Fig 2, It is also pointed out that in the blading
with asymmetrical profiling the point of minimum pressure
is displaced somewhat in the direction of flow, Hence
the length of the turbulent section and the preasure
gradients in it are- somewhat reduced, This hag the effect
~bf reducing the profile losses, - The loss-coefficient
" curves plotted in Fig 3% clearly show the advantages of
~blades with asymmetrical profiling. over the height,
. particularly for short bladlng, .'Lhe effect of this
- Bpecial profiling is greater when the blades are mounted
. on & rotor because the losses at -the blade roots are
particularly reduced, thereby helping to equalise the
- velocity distribution.. The best shape of profiling is
‘then . consldered, Graphs of loss reduction as a function
" of profiling compression, plotted in Fig 4, indicate
‘that the optimum amount of comprission depanda ‘on the-
blade length, The shape of the compression. curve may
o _ be based on calculation of the flow potential in the
Card 3/5 channel, A diagram of a profiled channel with three
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Methods of Increasing the Efficiency of Turbine Btages with Short
Blades

. different degrees of compression is. given in Fig 5, and
- calculated and experimental velocity distributions over
-a straight arrangement of blading caps TS-2A is given
in Fig 6, It will be seen that agreement between theory
. and experiment is good, Tests on intermediate-stage
- fixed blades with diffuser inlets showed that under
static conditions their use does not influence the
effect of asymmetrical profiling over the height, Test
| N , - results are plotted in Fig 7 and it is considered that
A the use of fixed blades with a complicated shape of
- . ' - outer rim increases the efficiency of intermediate
. stages with short blades, Further information about
- the use of fixed blades with asymmetrical profiling
was obtained by testing groups of stages in the experi-
‘mental steam turbine of the Moscow Power Institute,
All stages have the same mean diameter of 400 mm; the
- other dimensions are tabulated, Tests were made on
_8ix stages of various blade lengths. ‘Some were made
: . with fixed blades profiled over the height and some
Card 4/6 - With unproflled blades, All the diaphragms were welded,

SR
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Methods of Increasing the‘Efficiency of Turbine Stages with Short

-The tests covered a fairly wide range of velocity ratio
~and heat drop, The rosults, plotted in Fig 8, indicato
‘that at optimum velocity ratio the stage with profiled
;géades,has 2% higher efficiency with a blade length of
25 mm

and 3% higher with a length of 15 mm, The
relative increase in efficiency by the use of
asymmetrical profiling is 2,54 and 3,7 to 4% respectively.

- Asymmetrically-profiled blades continue to offer

advantages when operation is not at the designed .
conditions, as is explained by reference to other L
curves on Fig 8,.. Important results were obtained on
measuring the reaction in the blade root and tip .

sections, The use of asymmetrical profiling reduces

~ the variations in static pressure distribution over the

pitch in the sections. As will be seen from the graphs
plotted in Fig 9 there was also a marked reduction in

- the difference between the reactions at the root and tip,

Card 5/6

‘The value of the outlet area of the guide vanes may be

calculated from formula (1), An approximate method is
given»for calculating ‘the asymmetrical profiling, using

i 4] d
& BES 45 I
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- Eq (2). It is concluded that asymmetrical profiling of
~ the fixed blades across the height helps to give stages
- with constant reaction over the radiug, 1In stages
with very short blading eny profiling of the channels L//
- over the height undertaken to reduce the difference in
reaction should also be degigned to reduce the end
. losses. The method of asymmetrical profiling that is
- proposed in this article solves these two problems,
~There are 9 figures, 1 table and # Soviet references.

ASSOCIATION: Moskovskiy energeticheskiy inatitut (Moscow
Power Institute) : . B o

O
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TITLE:
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E194/E155 |
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Terminal Losses in the Nozzle Equipment of Radisl
- Turbines n” : , -

- PERIODICAL: Izvestiya Akademii nauk SSSR, Otdelenive tekhnicheskikh

nauk, Energetika 1 avtomatika, 1960,Nr 2, pp 67-72 (USSR)

ABSTRACTzVThe_article opens with a general discussion of losses when

© fluid flows in turbine bladinga)e It 1s shown that the
terminal losses. include friction losses on the walls,
losses due to secondary flows and losses due to
compensating movement at the ends of the blades. Any

- changes of conditions or geometry that have the effect of
increasing the transverse pressure gradient in the duct,

_or of thickening the boundary layers, increase the

~ - terminal losses. Accordingly, a satisfactory numerical

- Card
RV

. evaluation of terminal losses cannot be obtained by

" considering one-dimensional or even two-dimensional flow,
“whilst the difficulties of making calculatlons on

complicated three-dimensional flow have not yet been
overcoma, In this article, the theory of dimensions and

- oXxtensive experimental data are used to evaluate the end

"~ losses, In the general case, they may be reprosented b'y
= " - . T MITERE: It . i o
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Terminal Losses in the Nozzle Equipment of Radlal Turbines

~ the functional relationship of formula (1). This
expression is considered from the standpoint of the
theory of dimensions and is rewritten in dimensionless
form in expression (2). Here the unknown function

- depends on two parameters that are geometrical and two
that relate to conditions. Extensive experimental
evidence indicates that terminal losses depend mainly on
blade geometry and are usually little affected by .
conditions., Accordingly, expression (2) is resolved

- into a Taylor series and if angles are also replaced by

- trigonometrical functions expression (3) is obtained.
The method of obtaining the coefficients of this series
is then explained. In the first place, the expression
(3) is rearranged in the form of a series of powers to
give expression (4); the coefficients in this expression
can still only be determined experimentally. If only

- . the quadratic term of the serles is considered the

absolute value of the terminal losses is given by

- expression (5), which is'developed in various ways to )
~obtain formula (19) for the terminal losses in the L//?

APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001963910003-9"
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,‘nozzle blading of a radial centripetal turbine. If it
ds assumed thst flow in the boundary layer is turbulent,
- the end-loss formula may be simplified to the form of
- expression (20), As reliable data are not available for
blading with a fully turbulent layer, it is difficult to
assess the coefficient entering into this expression,
and an approximate value is accordingly recommended.
Analogous formulae are easily obtained for radial .
blading with flow from the centre. In this case,
represented in Fig 3, the flow takes place with a
. positive pressure gradlent so that the stabilify of the
boundary layer is much lower and it is necessary in the
.ealeulations to use formulae for integral characteristics
of a turbulent boundary layer. Expression (2%) is then
- obtained for the terminal losses in this case, If it 1s
‘assumed that the value of the coefficient B in Egqs (20)
, and (24) is the same, then these formulae may be used to
Card - assess the increase in terminal losses in radial blading 7
LY with flow from the centre. In particular cases the
' - losses can easily be double those with flow towards the

APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001963910003-9"
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Terminal: Losses in the Nozzle Equipment of Radial Turbines

centre and the analysis clearly shows the advantage of
nozzle equipment in radial turbines with flow towards
- the centre, From the structural formulae for terminal
~ losses that are derived it may be concluded that the
- Value of the terminal losses may be much reduced by
o teking steps to reduce the thickness of the boundary
Card ~ layers. Certain recommendations are made to this end,
W . 'There are 3 figures and 3 Soviat -references,

 SUBMITTED: Décemﬁe‘r 10; 1959
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AUTHORS : Deych, M.%e., Doctor of Technical Sciences,

Zaryenkin, A. Ye,,: Candidate of Technical Sciences,
Lebedev, A. Ye., Candidate of Technical Sciences and
Frolov, L. B., Engineer
PITLE: An Instrument for Measuring the Torque, Speed and
: - Power on High-Speed Turbines '
-PERIODICAL:  Energomashinostroyeniye, 1960, No. 5, pp. 43-47

- TEXT: - - In development work on blading very high speed
-experimental: turbines are used, and:the customary methods of

"5;measuringltorQue}aregoftenkinapplidgble;:Itiis*mdstfcénvénient.

'in such cases to measure torque in tarms of the angular strain

of the rotating shaft, but when the speed is of the order of

35 000 r.p.m. it is very difficult to take current from moving
contacts on the rotor. An investigation of the operation of the
various pickups carried out in the Moscow Power Engineering

Institute showed that satisfactory results may be obtained with
induction pickups, which are easily fitted to . both experimental

and, regular production turbines. Impulses from these pickups can
be;uses to measure both torque and speed. Two toothed magnetic gk(
Card 1/4 T . o .
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" An Instrument for Measuring the Torque, Speed and Power on
‘High-Speed Turbines -~ -

discs are fitted to the rotating shaft and as they turn they

-~ induce impulses in the pickups. When there is no strain and the

~ ghafts are not twisted, the pickups are arranged with a phase
displacement of half the pitch of one of the teeth in the disc.

As the machine is loaded and the shaft twiste the phase relation-

ship between the two series of impulses alters and is measured.

The instrument has two shaping circuits, each containing an

amplifier, a limiter, a differentiating circuit and an impulse
generator. This shaper circuit serves to amplify the pickup

signal and to convert it into a signal of standard shape with a

- steep wave-front. There is a comparator device that measures the

phase relationship between the impulses. The same pickups are

used for speed measurement. The output of the shaping circuits

ig applied to a trigger, which is a switching device controlling E
 the charging and discharging of capacitors. The mean charging 5
current of the capacitors is proportional to the speed. The :
reliability of the seasurements depends on the construction of the 0&

- Card 2/4 -
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' An Instrument for Measuring the Torque, Speed and Power on
High-Speed Turbines b :

pickup8-. The pickup base is made of perm t 0.1 mm thick
clamped petween two diamagnetic'ho H "a measuring
coil of 100-500 turns.
saw-tooth wave-shape,
 speed. A schematic
various’units, namely,

drove & generator, using special

couplings. h that & calibration curve

could be obtained O ding as 2 function of the
'displacement, 1 i 7. The graph shows &
relationship' ; ooding and the phase

displacement. Tn measuring tor an electronic dynamometer

good results could be obtained bY using torsion couplings, the

 design of which 18 vriefly described. In preliminary tests the )(

/ /
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An‘Instrument'for~Measuring“the.TOrque, Speed and Power on
High~Speed Turbines ' ' B C
sensitivity was 100 microns displacement over the full scale, -

- corresponding to a maximum angle of twist of 0.1°; however, the

readings were not stable and depended on the speed of the disc.
When the sensitivity was reduced to 0.5° of twist for full scale
the readings were stable and independent of speeds. Good resulss
can .also be obtained using photo-electric pickups with the shafts
rotating at any speed, including low speeds. In some cages the
toothed wheels may be replaced by magnetic inserts of various
kinds: the load on the flexible couplings of a turbine type 8K-150
(VE-100) can be measured in this way. By using the instrument on
power station turbines feeding into a common system it is possible
to investigate transient processes in the machines when the syst-
em load changes, and to obtain satisfactory data about the opera-

. tion of the governor system. There are 8 figures and 3 references;
1 Scviet and 2 non-Soviet.

Card. 4/4
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- ’ : ) L 2. candidate of Technical Ssiences,

. : i lippov, and Zatsepin, M.F., Enginecers
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- TITLEY Increasing the Efficiency of Short Turbine Runner Blades’ 2

 PERIODICAL: Teploenergetika, 1960, Nr &, pp 51-56 (USST
~ ABSTRACT: Work published in Teploenergetika, 1956, Nr 6, and by
Nippert in Germany in 1929 has shown that if the angle
through which ‘a flow turns in a channel is great and the
; static pressures at inlet and outlet are not very
i S different, the losses due to secondary flow in curved
ducts and in short blades are not minimum when the flow
is steadily constricted. - Nippert showed that when the
“fliow is turned-through a large angle, the use of
expansion fcllewed by constriction of the ducts between
the blades greatly reduces ths terminal losses, The
theoretical problem: is very somplicated and it is beat
to determine the optimum velocity distribution by
experiments., - Tests were made on the Moscow Pcwer

Institute blading for subsoni: speeds details of which
are given in Table 1. These profiles are intended for b%//
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Increasing the Efficiency of Short T@rbine Runner Blades

short blades and were obtained by cutting back the
concave surfaces in such a way that the channel between
the bilades first expands then contracts. The convex.
surface of the blade is left unaltered. Typical duct
dimensions for blades shapes TR2A and TR-2Ak are
- shown in Fig 1. In the new blades the inlet s2etion satnd
. iy greater than the outlet section and the maximum =
section at the middle of the blades is greater than the :
"inlet section, = With blades of this type, the
variations in channel section are, of course, affected
by the pitch and angle of ingtallation of the blading.
Tests were made with blades of various heights and
various ratios of maximum inlet and discharge widths,
The range of variation of the main geometrical
characteristizs for bladea of group Ak  are shown in
Table 2. The tests were made in the wind tunﬁ_@_}’of
the Mostow Power Institute with nozzles ranging from
. 20 to 50 mm high. The advantages of an expanding
and constricting channel for short blades was confirmed
by experiment.  Prassure diagrams forx ¢hannels of L{//

Card.;2/6
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Increasing the Efric1ency of Short Turbine Runnaer Blades

different shapes with blade type TR~ZA are shown
in Fig 1.~ The results are discussed and it is
" concluded that there are three causes of the reduced
terminal lecsses in blades with expanding and constricting
. - channels, namely: the direction of the flow is altered
i .. at the lower mean speedj at the outlet section where
X ' secondary flows are intensified, the channel is
constricted so that longitudinal pressure gradients
are inereased; in sross-section the length of the
: . expanding section of the channel on the back of the
4 S ) blade is reduced atc the point of minimum pressure is
. displaced in the direction of the flow. As will be seen
from Fig 2, absolute values of loss factors in blades
with channels of thls type are reduced and, morcover,
the distribution of losses cver the height and piteh is
. more uniform, Graphs showing the relationship between
. the loss factor of the blading, the height and the anglo
‘of inlet are shown in Fig 3 for various kinds of blade,
.. Curves showing the relationship between the loss factor,
" card 3/6 the ratio of the maximum tc the inlet section and the b#/,
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'Incfeasing.the Efficiency of Short Turbine Runner Blades

height are shown in Fig 4; curves of the relationship
between the loss fattor, the pitch and the ratio of
the maximum to the inlet section are shown in Fig 5,
Optimum geometrical parameters for blades of group Ak
are given in Table 3. - It will be seen from Fig 5 and
. Table 3 that small variations in the ratio of the
maximum to the inlet section do not appreciably affect
the losses, the comparsatively marked increasn in
losses at low relative pitch occurs because the channal
1s of less suitable shape.: The influence of flow
conditions on the efficiency of class Ak blading mav
be assessed from the graphs of Fig 6 and Fig 7.
Fig 6 shows the influence c¢f inlet angle: it will be
seen that although the inlet losses do not vary much
with inlet angle ranging from 25 %¢ 35° 4ihe losses are
less with blades Ak than with blades A. The influence
of tompressibility and Reynolds number on loasses in the
tvo types of blading is shown tn Fig 7 and it 1s shown
that compressibility does neot have an appre: iable b*//
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influencern’the losses up to Mach 1. Tests made
with blades B and Bk are shown in Fig 70 and it

will be seen that at slightly supersgonic speeds the
d the inlet has

prosence of an expanding gaction beyon
a favourable effoct on the logsas. It inA enncluded
that in blades where the flow 1is turned through large
angles, the terminal losses may be appreciably reduced
py using blades group Ak and Bk with expanding and
"constricting channels. “The:simplest way of making these
blades is to cut back the concave surfaces of blades A
and B which are widely unsed in turbines, The best 1
amount of-expansicn'of the inlet section depends mainly it
on the angle through which the flow is turned and the g
rélative~haightjof the blading. Blading of the type g1.>
deScribéd'should'bequGd'with-relative heights less than |
5 to 3 and when the flow is turnedvthrough angles i
greater than 120 to 125°. The use of theseé blades e
together with guide vanes type An {having asymmetrical 4

meridional profile) gives appreciable increase in stage L+// L

Increasing t
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lncreaslng the Efficiency of Short Turbine Runner Blades'

ef‘ficlency of shert. blades, _There ars 7 figures,

3 tables and 7 referencws 6
7 German. o of which are Soviet and

ASSOCIATIONsMoskovskLy energetxcheskiy institut
(Moscow Power Institute)
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- Determination of optimum width of guide and ruaner blading in steanm

turbines. . Isv. vys. ucheb, zav.; enorg. 3 no. 916167 6 '60,

(MIRA 13:9)

1. Moskovskly ordena Lenina energeticheskiy institut. Predstavlens
kafedroy teplotekhniki.

(Steam turbines--Blades)
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. AUTHORS: . - Deych, M.Ye., Sherstyuk, A.N., _Zaryankin, h.Ye.,
v : o v,Za%sepin, M.¥.,, and Frolov, L.B.

- TITLE: Investigation of Low Power Radial Turblnes

PERIODICAL: Teploenergetika, 1960, No. 11, p 9%

TEXT: =~ This is an annotation of a recent research report by
'MEI. The technique of calculation of radial turbines 1s considered,
- "giving experimental results on determining the influence of the
nozzle system, the outflow angle of the flow a3 and of the twist
of the runner wheel, on the economics of the turbine. An electronic
‘r.p.m. gauge is described. A method is presented of plotting
 profiles of nozzle systems of radial turbines, their geometrical
dimensions and their experimental characteristics, and also data
on investigating five runner wheels of various types. 4 maximum
stage efficiency of noi = 0.32 was obtained. Theoretical

considerations are given on calculating the end losses in nozzle
lattices with a flow from the centre and towards the centre, and
alsc certain calculations on determining the optimum chord of

. turbine profiles calculated for subsonic and supersonic flow speeds.
There are no figures, tables or references.
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_AUTHORS; Zaryanking; A.Ye., and.Zatsep;n; M.F. {Moscow)
TITLE: “The influencze cf the radial gap on the efficiency of a BN

radial-axial turbines

'PERIODICAL: Izvestiya Akadsmii nauk SSSR, Otdeleniye tekhnicheakikh S
nauk, Energetika 1 aviomatika, 1961, No.4, pp. 32-36 o ﬁ

TEXT: The radial gap between the discharge edges of the Ny
nozzle gear and the inlet edges of the runner is often selected -
arbitrarily. On the one hand, as this gap 48 increased the’ ‘B
velocity distribution before the ruaner becomes more uniform, which ‘B
reduces the inlet losses and alsc reduces the losses in the ducts ‘s
between the nozzl» blades. However, increasing the gap increases ]
frictional losses in the flaow moving over the end walls of the g
annular ducts, In order tc assess the crder of magnituds of each -
of these kinds of loss, the flow between two plain walls in the g
annulear gap is considered mathematically. Theory and static tests C# i

~on radial turbine nozzles show that at low Mach numbers the flow in
the annulus moves approximately in logarithmic spirals and the
currernt lines are expressed in pelar coordinates by the relation: 5
Card 1/6 o L ' ~ . A

APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001963910003-9"



"APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001963910003-9

LYOEY RTINS KGIENAE S g i R T iR

A ‘ ; 27648
The influence c¢f the radial gap on ...

S/02’i/6l/000/001§/006/025
E194/E155

E f“v~ : b ='ro axpi="9 tg av) , (1)

.wheres " rg is the radius of the discharge edges of the nozzle-
8] o3 is the angle of disctharge of flow from the nozzles; = is the
- instantaneous radius of the line of flow; ¢ 1is the polar angle,
The change of speed alang +he flsw line is determined by the

- . following expressions v

A . B R . ‘ .
~ . o . m—w —— g \gxp‘f’(‘)r ‘;g a,'}. {2)
: o S . wo D AR . i s :

8 where. ¢, is the spssd at discharge from the nozzls,

. - Knowing the fiow lines and the speed, the following oxpression

§ between the speed ¢ end the instantansous length of the segment
of ‘the logarithmic spiral contained between radii r, and r is
_given by:

¢ - e o S . .
'c_" _® g " ' N R : ’ (5)
T L = e gin ak ,
: Ty

- The following expressxon is tren derived for the increased thickness
of the laver of less of impals) along a flow line in the gap:

Card 2/ 6
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T . 0.342 oy - 1 ' (8) d'
P V,Ra‘l' sin a, ' ‘\ (1 33)3-?5 , :

,;_hheréa{£§i ‘is the”lehg£h of ‘the radial gap. From these
© -expressions the change in impulse loss with change in racdial gap

can be calculated. ' The curwvs of
‘ - # Rejysin {xlr-f(§3}' .
plotted in Fig.2 shows that arx the gap length increases the thick~ - E
ness of impulse loss layer in the gap first increases markedly, o
but later the increass slows off, and when B3 18 between 0.3 and
1, 8™ A Rey sin a; alters only by 0.05, This shows that
the gap affects the frictional losses only in the range of
from 0 to 0.3. This characteristic is of general validity as it
does not depend on the Reynolds number or the flow discharge angle
Gy The method of calculating the change in thickness of the
impulso loss laysr in the annular gap in any specific case is then

explained, In particular, a correction factor k3 is derived to
Card 3, 6
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allow for the work of pressure forces which is usaually not allowed
for in calculating losses from the final characteristic of the
E boundary layer. The follewing expressicn is then derived for the
o coefficient of energy lozs in the gap:-

" 3.6 5. (i -0) k '
‘H | €, = o 2 | (12)

where:' © is fﬁéidegree-of reaction of the turbir-sg e = P/r
is the relative height of the nozzle gear. To faallitate
use of this foruula, Figaz shows the relationship

[ Rt k, 4" Rs; sin a,

as a function of the ¢up length {Aa = ﬁk /rl. -7} esa curves
permit ready calculati:n of additional frictional Josses in the
gap. Similar calculeiions for the turbulent boun{ary layer give
-the following express wns for the thitkness of the ‘mpulse loss

The influence of the radial gap on ... -

layer; ; ‘ - - ¢

bm.. - bg)a00656 1 - .______...J:_.,;__g] /7 (13)
. . R’. ’F Bin éi?al r ] (1 + Bs)lon
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In using expression (12), §*‘* is determined by Eq.(13),
Comparison of curves ‘plotted by expression (12) with experimental
data shows gonerally good agroement but exprossion (12) glves a
.~ greater drop of efficiency than experiment, The reasors for this
.are discussed. As the gap length is incre
, antin. 2lly-dimind : 23

- The influence of the radiaiﬂgap on .,,

i f ‘AT o 1ic] sow - that the use of blndeless nozzle gear
“glves a gain only' for small values of Reynolds number. - However,
with relatively short blades the use of profiled shrouding affords-
coh’siderable advantages as compared with bladeless nozzle gear.
Thus it is recommended to use bladeless nozzle gear at low speeds
when [ 2> 0.10. In other cases it is better to have nozzle gear
with blades and a minimum gaps; using profiled shrouding.

There are 5 figures and 3 Soviet references.

SUBMITTED: March 17, 1961 .
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~ ZARYANKIN, A.Ye.; FEDOTOVSKIY, A.P., red.
e ————— .

o PR

[Heat exchangers of gas] Teploobmennye epparety gazoturbipe
nykh-ustanovok, Moskva, Mosk, energet. in-t, 1961, 107 p.
: - (MIRA 17:7)
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- ZARTAN ; A.Ye., kond.teldw.nsuk; FROLOV, L.B., ingh, .

o Hﬂééﬁrement_ofthe’ mumbsr “of revolutions. wit}i,iecording on an
aubomstio potentiometer, Energomashinostroenis 7 no.1l:42-
4, N 161, ' - (MIRA 24:11)

Tachometer)

>  (Potentiometer)
! - (Turbomachines~-Testing)
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t)cperimental characteristics of Francia-typa turbinea. :
Teploenergetika 8 n0.6:37-41 Je 161, . (MIRA 14:10)

1. Hoakovakiy energeticheskiy inst.itut.
- (Turbines—Test 1n3)
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AUTHORS ¢ ';gﬁ%XaQ§EE4—A4x£44 Candidate of Technical 801ences,
: atsepin, M F., and Nikitin, V.N,, Enfineers ‘
TITLE: - An experimental investlgation of the radial and ‘

radial-axle stages

PERIODICAL: Izvestiya vysshikh uchebnykh zavedenry Energetika,
: , no. 8, 1961, 60-66" ‘

TEXT: -The experiments were carried out with an experlmental tur- ol
bine type M3W(MEI) shown in Fig. 1. The air ‘was supplied to the o
turbine from a blower ( 1 and 3 atmospheres) and a temperature of
- 2009C, through the meter nozzle 14. The power developed by the
- turbine was consumed by the three-stage hydro-brake. The demand
for the air wag pulculuted from

ol : . ‘ G = A Apc"i— : . (1)
- : | o c '
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where ap is the pressu.re drop on the nozzle, p,, - the pressure
before the nozzle, Tc - the temperature. The eff1c1ency and magni-
tude of the reactlon was 0alculated from ‘Ghe known expressions

: o 01 ‘0 78
"_ ? 980 G [ (p2 | J 2

and ., o 286, 0, 286 o - o
558 |

(

'cim

1"o
) S (3)
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i Fomr stoges were'ihvéstiggted_ih the eXperimantal turbine, differ-
ing only by the rotors working with the same nozzle apparatus. The

profile MEI, Ts-2r was taken as a basis, having an anglec\’_.1 ef =

15 with the relative pitch ¥ = 0.64, The rotors are shown. The
t three rotors hadﬂthg,sgme,pgripheries”anq,the;xadﬂ;l;blades —
‘the inlet let: diameter. The fourth :1eel was- ... -
rved-blades with the outlet edges. ~—

of diamete d, A78 mm. The number of blades were 16 on the %
first wheel, 12 on the second and third wheel and 18 on the fourth B
wheel. The edges of the first wheel had a varintle angle B8, equal :

" t0 56% at the root and 1° at the top. The secord: wheel had the

‘curved outlet edges:(8,1'=90%), The internal efficiency u, is

..~ also - shown graphically. The best result was obtained with %he
: > _ RN : 7 ]
wheel No, 1 which showed for El = 0.55 to 0,65 an efficiency of
N E o o

Cardr3/9_"
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80-83%, and with the improved helix even 84%, The reaction for
wheel No. 1 varied considerably with the variation of u_ and was
_ ' . _ : G
- found to depend on the method of sealing the rotor. A ggaph shows
. that the lack of sealing on the rear side of the working wheel
diminishes the reaction by 8%, and with an increase of u_, there

is a considerable increase of reaction. The investigatioﬁ of the
radial stage No. 4 showed that its efficiency was somewhat lower
than that of the radial axle stage No. 1, although they had the

' same ratio‘fg s and zero curvature at the outlet (Czn= 0). The

logses at‘thé outlet vélocity'in a radial'stagevwere 1.6 times
greater than those in a radial axle stage. The dependence of the

reaction magnitude on the ratio El'for vwheel No. 4 was found to be

ag.
= 7 0
uof different quality. For a known value of reaction, the output
and the cocefficient of velocity of a radial turbine, the mean

Card 4/ 9
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angleOC of the outlet of the flow are de termined from the follow-

“ing expre931ons,‘

i‘cm1=277-1~G1‘
, S ET | (4)

G = NSpY T | (5)

where 1 - the he;ght of the nbzzle, r, the radius of the outlet
edges of the nozzle, : ’

| N |
575 1‘111I'1T ViT-pIH,

. (-ind,1:
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is then derived, Denoting_fﬁyin terms of the temperature and
pressure v

SZGTOD'%W?("P)HCJ

P YTy

 ,sinoé1;’O, (1)

is obtained. It follows from Eq. (7) that the outlet angle depends
on the losses in the nozzle apparatus and increases with the in-
crease of . However, the mean angle on the axle type turbines
differs from the local angles of the flow outlet because of the
greater irregularity of the flow. In the radial turbines, this
difference is insignificant and th

, ogarithmic spi-
onstant angle<,. There is a further accelera-~
~tion of the flow, whose mggn@pude;dépendsron the r dius of the

card 6/9
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nozzle installation and on the relative size of the radial gap.
The size of this gap depends on the profile type and on the rela-
: 1

tive height of the nozzle apparatus-l1 = El « The increase of the
1 .

flow width of the gap is accompanied by an increase in losses,
caused by internal friction and the friction against the face wall
of the ring gap. With an increase of the gap, the role of tempe-
rature drop in the nozzle apparatus decreases, whereas the tempe-
rature drop in the ring gap increases., It follows that with good
aerodynamic profiles with small relative heights 1,<0.1, a sharp
decrease of the optimal gap takes place. The experlments resulted
in the following conclusions: 1) The investigated curvatures of
the outlet blade-edges proved their useful Justification; 2) A
comparison .of the radial axle and radial stages showed that with

a good profile, their efficiency could be of the same oder; 3)

The theoretical and experimental investigation of the 1influence

of the radial gap showed that its increase under the specified
conditions could be fully justified. There are 6 figures and };
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2 Soviet-bloc references-

ASSOCIATION#E Moskovskiy ordena Lenina energeticheskiy institut
-(Moscow Order of Lenin Institute of Energetics)

SUBMITTED: June 23, 1960
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“tacting the buahing; the use of an auxiliary afr inlet syzton (Plg. 6) re-
~sulted in the load cnnacltJ bein;; uniformly distributed clong the rhnft
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- AUTHORS: W—‘-"Caﬁdidate of Technical ‘Seiences,

ars
“Tand 7aisepin, M.F., EngineeT

- pITLE: Thé jnfluence- of 1ogses in the working disc on the
o - efficiency of @ radial-axial turbine

PERIODICAL: - “1zvestiya vysshikh uchebnykh pavedenlys Tnergetika,

. no. 4y 1962, 19 - 84 : ‘

TITLE: Pue to the relative absence of direct experimental data re-
5mrding«thc influcnce of the working di the efficiency of a ra-

- dial-axial turbinc and vearing in mind _ jich the aero-
~dynanmic properties of the working dice jargoly govern the efficiency
of the turbine stage me theorotioal conceplio

veri : i . £ the influence 0

the 1088 tor i tion of the discharge edges of tne working
disc on the ef this type of turbine. Efficiency is gtud-

' ied on the pasis of: g
L R M= 2(cq 2 - c2uu2)/°o
: LCﬂ?d'ﬁl?;m,uL“ij o .
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where ¢qy, end ey is the peri?hgral projection of the absolute velo-

cities; u is the peripheral veloecity at inlet and discharge from the
‘disc; ¢, is an arbitrary veloeity corresponding to the heat trans-
fer available. Since this equation is generally complex, the study
is made on a stage with relative velocities connected by the rela-
.tion Woy = w1..The'effect of disc losses on turbine stage efficiency

~ is largely a function of the degree of radial orientation of the
disc and the blade angle. The effect diminishes markedly with a
small entry-to-discharge dizmeter ratio v and increased blade egress’'
angle. In radial-axial—- and radial stages with a geometric parame-
. er v < 0.4 the straight radial blade with egress angle 90° is the
‘most effective and the profile is significant only for v > 0.4, Ra-
~dial stage efficiency is best served by _designing for minimum reac-

tivity taking p = (1.1 to 1.2) x,(1 - ¥2), where X, is the ratio of

peripheral speed at the tip of a dise to the arbitrary velocity c .

There are 5 ‘:figures. ' :

-ASSOCIATION: Moskovskiy ordena Lenina energeticheskiy institut (Mos-
cow 'Order of Lenin' Institute of  Power Engineering)
May 4, 1961 '
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- ZARYANKIN, A,Ye.

— Calculating lounei in continuously~operating diffusers, Isv.vys.-
ucheb,zav,.; av,tekh. 5 no,3:157-165 '62, (MIRA 15:9)
: , (Diffuasers) ;
|
2
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 AUTHORS: . Zaryankin, A.Ye., Candidate of Technical Sciences,
: Sherstyuk, A.N,.,, Candidate of Technical Sciences,
" Zatsepin, M,F., Engineer

TITLE: Some ways of increasing the officiency of mixed f{low
S turbinos

_PERIODICAL: ?eploenergetika, no.5, 1962, 32435

TEXT: At low pressure ratios (L.7 to 1,8) the efficicncy of
mixed flow turbines is around 80%, which it is important to
increase because small gas turbines of this type are widely used,
When the ratio of the blade width to diameter is below 0.05 ‘
appreciable losses occur at discharge from the nozzles and runner
and due to disc friction. Nozzle officiency can be. increased by.
“meridional profiling, that ismachining .the blade with a twist in it,
- which reduces the speed and final pressure drops in the region of
maximum curvature of gas flow, However, in some cascs o
meridional profiling, whdlst reducing the losses at subsonic spceds
may increase them at stipersonic speeds and whilst potentially very
. advantageous, the subject requires much further experiméntal study.

Card 1/3
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Under certain’ conditions the use of profiled shrouding in an
~ experimental turbine increased the officiency by 4%, When the

~ blades are very wide the spatial distribution of flow bocomes
important and under unfavourable conditions, although the flow is
generally. convergent, there may be divergent regions in the runner
and the discharge velocity distribution may be very irregular,
particulaxly when discharge velocity losses sre high.
Meridional guide vanes are usually designed to ensure the
requisite change in cross-sectional areca, but it i also important
that they be smooth and with gradual.changcs’of curvature, The
runner blades too should have very gradual changes of curvature
and should not have straight sections which ran give rise to zones
of divergent flow. Runner friction losses may be reduced by
increasing the pressure drop.-in the stage., The value of the
anzle a1 'at which the flow breaks away depends mainly on the
number, of blades and relatively little on the. twist of the
 discharge edge or the shape of the meridional guide. Discharge

velocity losses may be high in a radial-axial stage cven under
design conditions and, therefore, the velocity of discharge should

.Card 2/3
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be converted in the subsequent diffuser section. If the
- turbine discharges to atmosphere a diffuser can reduce the
. pressure behind the runner so increasing the actual stage heat drop
and increasing stage efficiency. Axially symmetrical diffusers
. directly beyond the runner are best but the discharge flow is often
o irregular and then diffusers which operate well under uniform flow \
-° conditions are not always best. For instance, in practical tests
; .a curved diffuser was found better than a conical one although
~static tests showed them to have equal performance, There ara
7 figures,

ASSOCIATIOV. ‘Moskovskiy energetlches:xy institut
(Moscow Power Envlneering Institute)
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- ZARYANKIN, A.Ye., kand.tekhn.nauk

s Teplo-
Hethods of overall tests of diffusers and exhaust plpe p
pnergetika 9 no.3:89-91 Mr ‘62. . (MIRA 15:2)

~ 1. Moskovski energet1che=kiy institut.
Y (Gas t.urbines--Testing)
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- Zaywankin, A. Ye.; Sherstyuk, A. N. - BT o
A Low=paver radial-cxizl turbines - (Radial'no~osovyiye turbiny# maloy. moshshnostd) .
. Moscow, ¥aehgiz, 1963. 248 p. illus., biblio, Errata slip inserted. 3000 S
copies printed. Reviewsr: Profegsor G. S. Zhiritskiy; lYanaging ediotr:
N. ¥, Zyugin; Publishing houss sditor: Enginser No M. Paleyev; Technical
- editor: A. F. Uvarova; Proofreader: Ye, K. Shikunova; Cover artist: Ye. V.
7. Beketova. - ) : R -

- "'_"1‘70?1‘13”‘1‘368: " yzdial turbines, radisl-exial tﬁrbixies,'ldw-‘-pb:mr turbines, turbine e
1" stage, centripetal turbines, centrifugal turbines, turbine design, asrodynanic '
i theory of turblnes ST e T L

i

* BURPOSE AND COVERAGE: Thts book is intended for engineers end turbine spacialists i B
s concornod with the design of radial~flow turbines. It also may be useful to == il
" gtudents at power ard machine~design vuzes in their study of turbine machinery. .

The fundamentals of the theory and deaign of radial- and radial-exjal-flow L

{urbines are presented. Special attention is paid to single-gtage low-powor 5

—-_radial-axial-flow turbines, which have found wide application 4in rf‘f"m_y"a?-’-j R
. Card 1/6 B '_,_'
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e;;pcn*.c;*fg.s:hasa&;on;thej‘;hqg:g};;ggggggapchJLthg_nntho‘x:a and of other Russian
-and foreign specialists. ‘,_Ir;é.gr_ggg;nﬁj;e@fﬁéﬁt31ffw§térﬁ1;:basic_any;thatz of =
:~ the authors; on the testing. of nozzle apparatuses.and turbine stages and the -
© 4nfinence of thelr geometry oh.the efficicncy of stages. This book represents
“one-of the first attempts to systematiza the theory of radialwflcw turbines,

"' and contains only aerodynamic-design problems associcted with redial-flow turbiness

- Engineer M, F. Zatsepin helpsd prepars paragraph 43, Chapter VII, and, together. .

with Enginser Yu. N. Dineyev, asgisted with the experimental work. Enginesr . L
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